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nmMM\Z&W%mteJ~mm<nmML£l>T. c-myc, N-myc&£#>a^<DlW& 
JiMfc:#5»B [Nature, 299, 61, (1982); Cell, 35, 359 (1983); Nature, 305, 
245, (1983)] ^, ytr 5 (dihydrofolate reductase; dhfr) Jtfi 
=?<D. IHTtDma/hh^t-h (Methotrexate; MTX) SftTTO* 
Kft#fl9atf— ROii3!lP^:af*tftl6tlTV4S [Cold Spring Harbor Symp. Quant., 
Bol. XLI [, 649 (1978)] . 

te, ±»<Bffl**/B^&fccDT!fc<5 0 t^U MTX-dhfr^fci, ag^*A*lflfi*iS 

gflsfc^wxae^aJtsKct^ ae^w 

Mttt*»»*<OiR«^«^*5^T, U#*/-ARNA rRNAiffcT) 3t£rf 

CAnnu. Rev. Biochem. , 49, 727 (1980), Nuc. Acids Res., 22, 5038 (1994), 
EMB0 J., 7, 303 (1988), Moi. Cell. Biol., 13, 6600 (1993), J . Biol. Cheai , 
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271 , 2608 (1996), Chromosoma, 104, 511 (1996)> DNA replication inEukaryotic 
cell, Cold Spring Harbor Laboratory Press (1996), J. Bacterid., 177, 783 

(1995)3 , mAmfc^ommtzte* mme^n^-m^mm-t^-wtm^mm 
s-a-fc*«*«c*^T», mmizm^ ht<DnE-mzmm.?2>z.ttimfc2n 

[Proc. Natl. Acad. Sci. USA, 60, 509 (1968); Chromosoma, 93, 337 (1986)] . 

tZ—fr£\mte\ZM1Xrt&Z.£&tobn'T:it*2> [Science. 160, 272 (1986)] . £ 
its rRNAae^K^T^Z-^hUOT^^^Jie^^b!--!*^ fflJW<OjB*Si 
RftT?«2rat"5£fcfcAtB3*aTV>S [Gene Amplification, Cold Spring Harbor 
Laboratory Press (1982)] 0 Z<D£v{Z, IE^^cD^, W^*C45 

dhfr^c-mycOcfc^tCii^i-^Cii^^nTl/^jte^tCfe, WffiBBttjA^Affl 
£frTCl^£ [DNA Replication in Eukaryotic Cells, Cold Spring Harbor Laboratory 
Press (1996)] . *fc*fi*±T»^©lfiH3^*Btff ^t)tLSfc*Jrtt, Ste 

( Saccharomyces cerevisiae ) IC&^T, rRNAJtg^B, »12#Sftfi#±t 
ttlBOnt:— ©^>xA©lif33gb*l3STf#«Ei-4. [Proc. Natl. Acad. Sci. USA, 
76, 410 (1979)] o — ^©IRDiiba.-y 'Sl0i:^t«t5i:, 35S£5S<7> 
— OOrRNAafiT =OCO#C^X^— 1^- (NTSh NTS2) 35S rRNA 

aie^OC^^RNA* U — t? I l:<toT, ifcBSOrRNAMe^OlS^tt, RNA# 

u^^-ifiiucctoT, -ttnenwawics^ns. «»w&j££*irg#«» 

I2^J (autonomously replicating sequence; ARS) &NTS2K:#a:T£> [Nucl. Acids 
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Res. , 2955 (1988); Hoi. Cell. Biol., 8, 4927 (1988)] . rRNAifrE^Olg 

H£ [Cell, 39, 377 (1984)3 . 
mfc, E0TUZ\t, 35S rm<©IE^C^S^««T*S— ^<©«« % »TSlrt<OX> 
'S^tfE-elcnentiffanSflRWLCell, 39. 663 (1984) ;MoI. Cell. Biol., 
13, 1283 (1993)] <hNTS2*035S rRNAjf^cO^^^^^O (-element iPftf 
n-5«« [Cell, 48, 1071 (1987)] a*g-£ftT*JD* SfeRNA* U ^ ^— i? HiHOTl 

3tlT^3 [Genetics, 141., 845 (1995)] . 

*»:7;i— i^lfi* (replication fork blocking; RFB)«JfcjW¥«E"*"3 [Mol. Gen. 
Genet., 233, 355 (1992); Cell, 71. 267, (1992)] . RFBgMfcli, JKllO08lSa>4& 
»fi&eaW>&>£tK NTSl + ©E-element£S&*««fc#ffi*r* [Mol. Cell. Biol., 
8, 4927 (1988); Cell, 55, 637 (1988); Mol. GetL Genet., 233, 355 (1992); Cell, 

7i. 267 0992)] . ecocide, *—&mwt.wn\\z&ftz>i&mM&fr<D 

K&ffi«^*aStt^rai^C5te?gbfcfobl-4«*«Sffl$nfc. 
UTF0B1 38 fe? JW«# 2 tlfc. 

^^TO^^^FOBl^fe^tffll^ttOfe^MteT^ai^nT^^^ [Genes to 
Cells, i, 465 (1996)] . 
FOB 1 M&J- \Z&Z>, ± T £ ffffl * # - X A b tlX ^ & V > 0 
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£ rRNAStfi^a** 0 £ b#fig£ <h o T#n fcf-f^ffif £ d t (r* 
>5^5i:*A6tlT^SlB»y* — ^ia* (replication fork blocking; JETF\ 

ST?»So RNA#U^7-ifIO^tR*JI*T©rRNAa^(Z)ii««:»^* 
<hJfcfebfco 

ia*fe«ktffloTiii»fr<oae^a*^«fflstt<o^*^«*t-« z twin ^nx^ 
rna^u * ?—i*ioxmxmmzmimGtt2tm2i£t£&m&&ftiii' 

RNATp'J^^-ifl^aStS^iibTtt, RNAtfU — i?I0 2#@^**V^ 
hTaSAISSSn-KbTViiRPAlSSaeT^^bfeNOY^S-La** [ 
Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), »e^S!:MATa, ade2-l ura3-l 
hi s3-i 1 trp2-3, 112 canl-100 rpa!35 : :LEU2 pN0Y102] 
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»^»X*t*C»r*»tS**iL/TZl<g#NOY408*fc[lllol. Cell. Biol.. II 754 
(1991), Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), ; MATa/MAT a 

ade2-l/ade2-l ura3-l/ura3-l bis3-ll/bis3-ll trpl-l/trpl-1 leu2- 
3, 112/leu2-3, 112 canl-lOO/canI-100 rpal35: :LEU2/RPA135 pN0Y102] , 
N0Y408-lb#c [Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), ; MATa ade2-l 

ura3-t his3-ll trp2-3, 112 canl-100 pNOY102] %mWc 0 

RNA*U ^^-WfeJcOTOBiag^ 0*tSa£»«i:bTtt, ltr^ON0Y408~latt 

£- e^f^I* £ <nm 1 2#&B&* <o rRN m&^<D n tf - * & , 
■D-lf>yoy hfe [J. Mol. Biol., 98. 503 (1975)] , jR^MPCRjfe [Proc, Natl. 
Acad. Sci. USA. 87, 2725 (1990)] it® • SSL*. 

'mz&mmMtf u * ^—if lo^sttTttriwAatfi^n t;— sw«*ftrrs , rna 

BP-fe, U4Tco (i) - (2 0) KHf*. 

sateless* utkbu ttst^^-^tojiff&ias-rsfi&'ftsr^sseKS: 

5 
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TWcoffiliT*** JtE (1) BHSco^o 

(3) a&*A<0*y H0T1B#<Z>*3/ hX#y 
±12 (1) f3«<D^fe. 

(4) JSI*X.O*y hX#s/ h«**^.*lSl7^--!5'OjtfT&l!a*T'5«« ( 
Replication Fork Blocking; RFB) jO>Sfc<5, ±B (1) (2) E*©^"ft. 

(5) aaa^COa^y h*#s/ MWiW*. DNA^^^ (DNA Replication 
terminus ;Ter) frZUZ, ±E (1) E*©^S. 

(6) mM^^-^^fT^^t-5^tt^T^^a^W^J#^2 5^fc^ 

fco, ^SR^^-^cojtffsasraigtt&^tfseRTfes, ±12 (1) e 

(7) @^J#^2 5*fctt2 6E«<Z)7 5 yHE^JC*30^"Cl^b<«»1HO7 

±Eo75/s©^fe e«*ix ******** mmtimtomR"i!toz>$mto&iti 
^^igu< iiti«7 5 y &»« t < tire 7 $ y ®ffi?fj 

^aS^^-^OSttf&Ba^^lSttS^-rsseK^ Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (1989)(£JLT,^V^3.7- i7D-z>^ m 2 mttifc-?) .Current Protocols 
in Molecular Biology, Supplement 1—38, John Wiley & Sons (1987-1997) 
Tv#U>h 7 P Phn;M> a. ? — /W^ny— <fcB8f) , Nucleic Acids 

Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 
34, 31 5 (1985), Nucleic Acids Research, n, 4431 (1985), Proc. Natl. Acad. 
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Sci. USA, 82, 488 (1985), Proc. mi Acad. ScL USA, 81,5662 (1984) v Science, 
224, 1431 (1984), PCT W085/00817 (1985) , Nature, 316, 601 <1985)*K:B» 

(8) ±ia (7) E«©aajtsa— p-rsDNA. 

(9) ±8B (8) B*©DN A b U >5?x> h^ftftTOW^J^Xl 

(10) gB?iJ#^2 7*&»2 8E*(ODNAtXhU>^x>Mfe*frTT?A 
TSDNAo 

fTmt?t~£^i4£WT£^£M£n- Ft^DNAj ±ffi (8) , (9) 

Sfcli (10) $Zm<DDN A.&7u-7£bT, 3D-- •/Wyj^'1'-tf->'3 

— as^vatt^^— ^**©DNASH3effc:Ufc7^;^-sffi^r, o. 7-1. 

OMWNaCieST, 6 SlC-cyW^U^-lf-^a >&frofc», 0. 1 — 2 
jgiiCSSC (saline-sodium citrate) Sffi ( 1 (g*&©S S CS&©a&J5«*, 
15 0mM*ftthU^ 1 5mM ^X>BW- h U »> A«fc 0 &*) 6 
5 t:^#T t? 7 >f — Sr*»-T 5 C £ J: & HJTC£ £ D N A * $ Iff* £ £.& 

ubZJ)V -iy =EU3r3-7— ;H^Di?-[DNA Cloning 1: Core Techniques, 
A Practical Approach, Second Edition. Oxford University Press (I995)]^<£> 

£JLha>fflHtt&*"fSDNA&*VfS^i:^T?#5o 

(11) ±E (8) - (10) aatco^f W l«i:ffit©DNAS^^*-t: 
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(12) ^jagfasffl^^^-c^^T, bz#y bmt&& 

(13) ^SEae^f KiE«bTiB«-r«fifli^ **»gT<a±8fcfej:tf/*fc 

teT«<0tt«Tfc** ±IH (12) «B«<D**»£^»Bffi^*-. 

(1 4) iBlk^L«>*y hX#-y H0Tl**<OsKy h 

, ±ia (i 2) Efto^**^**^^^^'-. 

(15) fc**©** h*#3> H»tt#, ^©aff&ffiS-ts** ( 

Replication Fork Brocking;RFB) #nb>&£, ±12 (1 2) ^fcfci (1 3) t^M<D 

(16) fflSIAcOjHy hX#y h«H«^ DNAffSft&BglS (DNA Replication 
terminus ;Ter) ±IB (12) IHW^Safi^nMBffl^^^"-. 

(1 7) ±ffi (8) - (10) ©^ftl^KSBKODNA&ffi^A/T&Sv ± 
13 (12) - (16) ffi«<o*3fe*te^i«JB'<**-. 

(18) ±gB (1 2) — (1 7) <D\,^nfrtZU$kO^#* — &l^&±&3Em 

(19) 1^ (18) K«<0E«te»#£E^&, ^Jte^WHSttS:** 

« 

(20) ±ib (i 8) &wi<DmnKM#&m^it. ^m^^-^^mtm 

SSaKS^«E*-&S £ t (C J: D *«T5 - £#T?g*. 
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iRfrWJCK, @P#£>H0T3 (Cell, 39, 377 (1984)) , *JS§MCOHOT A, HOT B, HOT 

flAtf^y hX^7 Hi«rt<0««7*—^|ia*(Replication Fork BIocking;RFB 
) «#4*HT5;i<hrt*T:**. ftfftttcfck Bf«{OH0TIrtfC#«rr*E-elcment« 
« (Cell, 39, 663 (1984); Mol. Cell. Biol., 13. 1283 (1993)) . *flI^<Z)HOT 
A, HOT B* HOT CWC#GET£TerA, TerB, TerC*£fctf£ H . *y h 

~C^, tfiJAkL »«©ttOTlrtfc#eE"r5I-eleient«« CCell, 48. 1071 (1987)) 

ddT, RFB<ht3U l^f <D« WCIB il 4 6 ©*B7 * - Ol 

SIMBMB^KAuto Replication Sequence ; ARS) *mM&jft&*2K 

nx^tfei^o ±«*3j;trF«E^Kiab-cfe«fcii. 

tttt^^-^offiff^Rasra^tt^-rsffiaMtbTtt, g^tt^wr*^ 

^cn-Hsn&saJt* *»»Tsai^nfctau (tus) at&f cemboj., 8, 2435 
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(1989); Proc. Natl. Acad. ScL USA T 86, 1593 (1989)] FSnfefiSB 
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PSE 2 8 0 H >t!hDi?x>*hS) . pGEMEX-1 <Promega*±§£ 
) , pQE-8 (QIAGEN&M) . pKYP 1 0 ( ftBgl@5 8-11060 0) , p 
KYP 2 0 0 CAgric. Biol. Chea , 48, 669 (1984)] , pLSAl CAgric. Biol. 
Cbein., 53, 277 (1989)) , pGELl (Proc. Natl. Acad. Sci. , USA, 82, 4306 
(1985) 3 , pBluescript II SK(-) (STRATAGENE&) , pTrs30 (FERM B 
P-5407) , pTrs32 (FERM BP-5408) , -p GHA2 (FE 
RM BP-4 0 0) , p GKA 2 (FERM B- 6 7 9 8) , pTerm2 ( 
WM¥ 3-22979, USP4 6 8 6 1 9 L USP4 9 3 9 0 9 4, USP5 
1 6 0 7 3 5), pKK2 3 3 -3 (TVvtA • 7 7^"7'>7 • AY ^"r^ttfi! 
) % pGEX (Pharmacia*!® , pETyXrA (NovagenttM) > p Sup ex 
, pTrxFus (Invi trogentt) > pMAL-c2 (New England Biol abs£t) 

£t^o wz-itjzmm&m^tisrciM&te. trpyp^-^— (pup) , jacyn^ 
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— (Plac) , P^n^-*-, -\l7u^-$— % P R -7a=£-$-m<D, ±m 
j-^t^t^/P^-^Si^ui^Tt^o ££Ptrp£2 
^S^i^^yn^-^- (Plrp x2) , Jac^D^-^--, TrUc^D^— 

, let iya^-^-o^oizA^mzm^^nrcy'n^^~mhm^^ 

O 2cD7 P P ; e-^-, P e n P 5 C 5 e 

Utf V-A^I2^J£LTSS, v W (Shine-Da I garno) mmtffi 

§«tbTil Xyi'JtTE t7f7I, /W^i, yVtiA^U 

■tZ>W£M^ Escherichia coli XH-Blue, Escherichia coli XL2-Blue, 

Escherichia coli DHK Escherichia coli MC1000, Escherichia coli KY3276, 
Escherichia coli W1485, Escherichia coli JM109. Escherichia coli HB10K 
Escherichia col i No. 49, Escherichia coli W3110, Escherichia coli NY49. Serrat ia 
f icaria , Serratia fonticola , Serratia 1 iquef aciens , Serratia marcescens . 
Baci 1 lus subtil is > Baci 1 lus amylol iquef aciens , Brevibacterium ammoniagenes 
, Brevibacterium immariophi lum ATCC14068, Brevibacterium saccharolyt icum 
ATCC14066, Corynebacterium glutamicum ATCC13032. Corynebacterium glutamicum 
ATCC14067. Corynebacterium glutamicum ATCC13869, Corynebacterium 
acetoacidophilum ATCC13870\ Microbacterium amnion iaphi lum ATCC15354, 
Pseudomonas sp. D-0110%£&frf& Z. t^T#£ 0 

z $ ~<Dmx^ t\,Tte, ±m^mm^T> n a zmxr * # are & 
n&^?tihm^z>z.ttfT*%, Mx-ft, tfjv^^^-y^m^^^ CProc. 

Natl. Acad. Sci. USA, 69, 2110 (1972)] , ^Ph^Xb^ (^^3963-24839 
),XU£7 ha#W— ->3 >feCGene. JJ, 107 (1982) .Molecular & General Genetics, 
168, 111 (1979)] ^Zm-JZ>ZtftT*%Z> e 

mmmm^^mmtLxm^^m^z\^ ^^^-ttx, yepi3 
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(ATCC37115) , YEp24 (ATCC37051) , YCpSO (ATCC37419) , pHSl9, pHS15^£& 

Vrt<b±<* WAfcf. PHOSya^E-^-, PGKyn^-^-, GAPT'cit-*-, ADH 
yn^-^-, gal i:/che— , gai IO^a^e-^— , k— hi/a y ^#11^ 
yfh^D^- MFal ya^E— CUP l^n^Er— ^ — ^O^fWE— 9— 

&&;f£> CI <h#*T?^\ ft#W(Cte:* Saccharomyces cerevisiae , Schizosaccharomyces 
pombe, Kluyveromyces lac t is , Trichosporon pullnlans , Schwann iomyces alluvius 
, Piehia pastoris ^£&frf5££/^T#£. 

tl^V^^^tt,W^txi/^ hD^lx-->a >&(Methods in Enzymology, 
194, 182 (1990)] , X7xD^7Xh^ CProc. Natl. Acad. Sci. USA, 81, 4889 
(1984)] , WKU^Aft [Journal of Bacteriology, 153, 163 (1983)] 

W}^mm^^tvxm^^>m^\z\t, %i^^^-i:iT, mx\ts p.cdn 

Al/Amp <-f >b:hn^ai>ajH) , pcDNAI, pAMoERC3Sc, pCDM8 
(Nature, 329, 840 (1987)] , pAGE10 7 (^¥3-22979, Cy to techno logy. 
3.133 (1990))* PREP4 {A >k* h □ >>x >ftS) , pAGE103 (Journal 
of Biochemistry, jOl, 1307 (1987)) , pAMo, pAMoA, pAS3-3 ( 
«W¥2-227075) *^»tf e»n5, 

hLif^^s +K h/tfa^-nUX (CMY) COIE (immediate early) itfe^ 

(Rous sarcoma virus; RSV) , b hifcM'^f^O'i )\/7* (human immunodeficiency 
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virus; HIV) > ^ED" — s^X fcMMO'i )V7^ (Moloney mouse leukemia virus; MMLV 
) «|V hP WJVX<DP>^ • 3?-^^ ■ U tf- h (long terminal repeat) & 

Elongation factor) -1, |ya v 2m&nfc£<DWMM$&& : &<DT&fcT<D-J /, u 

•/WyUb-^IE h hc^im^T^^^T;UA (Namalwa) M££fcteNamalwa 

3=-*-f ~— X ■ AAX^— COMJBTfeSCHOlHlft, HBT5637 (4#f!P863-299) 
If Z Html**. 

TttYB2/0#. t M»ieWSMBIJBSi:LT«HEK293(ATCC: CRL-1573)^ th£«5 
»fttl/Til BALL-l^f, 77'JiJ= V s Ulf JHWBJSBJfiliibTttCOS-U C0S-7^£ 

MiTtl 1 bmMZ>Z.t&'V&* W^Ltf, xl^ h^P-V3>^ CCytotechnology, 
3, 133 (1990)] , U>»*Jl/->^A& (#^¥2-227075) , 'J^7xi7y3>^ 
CProc. Natl. Acad. Scu USA, 84. 7413 (1987)] , Virology, 52, 456 (1973) 
ke2« <Djj&m £ & Vf £ Z. £ # £ . 

ssfi-rs^tt, K^*3&«*flsuifs«*«[, suss, jm«tsajH*=sr-&=fir l,. ^ 
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^7"b>, rtX**, 8##X*X> 3->X^-7 P, J^- 

iitttTH »J>«»-*U^A, U>«*X*UC7A, U>^^*>"> 
A, Bt»V^>">A, i&fc^HJ^A* JSHtSS-Hft, *»V>#>, flEBMl* ^ 
)V A*Wf§ ^5*15. 

rtU*8c, S3*. SMfcfrJl/5<"*A* 7> : &r:7^^^^TfTOo 

•rsi^Ktt-f y^ntf;u-i3 -D-ttU^p htf^y yF (iptg) 

( i a a) **jgffic8aiibTt)«fc^. 
M^»Miax^ai^, tt«K&«*-r ****** -n^r^^nx 

^SRPMI 1 6 4 0M [The Journal of the American Medical Association, 
199 , 519 (1967)) » Eagl eCDMEMigifc [Science, 122, 501 (1952)] , D 
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MEUmm CVirology, 8, 396 (1959)) , 1 9 9 igifc (Proceeding of the Society 
for the Biological Medicine, 73, 1 (1950)) *fzteZft%%M\Z^m!%fa^ 

mmte* MpH6-8 4 3 0~40X\ 5%COjMT^frTTl-7B 
Hfr5. 

tffl^nwSTNM-FHlgJfe (77"5>yi> (Pharmingen) ttSD • Sf- 
900 II SFMigift (Life Technologies^) , ExCel 140 0 , ExCe 1 1 
4 0 5 O^ftfc J RH/Hfy--fx>>/-X (JRHBiosciences) &§£) , Grace's 
Insect Medium CGrace, T. C. C. . ^-f^Y — (Nature), 195, 788 (1962)) i&&mit* 

PH6-7, SiMS2 5-3 0 c C^< > ^MH, 1*1-5 0 

mm Wm (S. cerevisiae ) fcfctt£rRNAMe^G>*0 jgU:i— y h<Z)«IJfiSr 
NTSK NTS2 : — 1^— «« 

ars : amscas^j 

I-element : H0T1 go I -element 
E-element : HOT l<DE-e lenient 
Enhencer : 35S rRNAtte^©X>A>-iJ— 
RFB : RFBSffi: 
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U— > 1 ttN0Y408-la», >2-4ttNOY408-la*/pNOY117 &tl#tM* 80, 
llBtfrft) , >5«NOY408-laftt, I/->6^8&N0Y408-laf4*/pJfOY117 l^rtl 
^6tl44. 80, 116lftft) , U— >9~ llteNOY408-laftt/pM)Y117 ( YEplacl95 (tt 
^H44, 80, liefift) , U->12-14^NOY408-laf^/ / pNOY117, YEp-FOBl (J£ft 
-6*144, 80, H61frft) , U->15teNOY408*> U— >16ttNOY408-lbtt<Z><B*T?& 

bH *-&WPCROT^U;VT5 }«y;l/«^»»©^JIo fcKliiWTSSIWMteT 

*&*-&fflDNA<0»fc> &«<o*(oi^^»$nfc««DN_ACQatt:"e*D, mcm2 

£ PPRl RJ 1 0" 4 fg , 5S £NTS 1 U fel^fiT^fe LT^So 

ctt, 8t-&WPCR<0JB:fc3fc*6jfc. *ar*«C*3^SrRNA3te : ?03bf--3Btfe^T^77 

JB4ISI ¥S#^>>A&fcO<DrRNA»eT©^ 
attttti&ftR&^t". DttN0Y408*|c, AttN0Y408-lb», ■tiNOY408-l a*, Ota 
N0Y408Haf», • t^N0Y408- 1 aWpNO Y 1 17, AttN0Y408-laf«/pN0Y117, OU 
N0Y408-laft*/pN0Yll7. YEp-FOBK VtaNOY408-laftfc/pN0Yl 17, YEplact95TC0^ 

mm *fi#DNA<D/^;WX7^-;UHyjU«a»»OlJ--lf>^Dy h^tFf^:^: 

a :U->ls 2»NOY408-laf#(*tl*n44* U61tfctth U— > 3 ~ 5 teNOY408-l af 
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ypnoYin utn^enu* so, ii6t&ft) , u->6, 7WtN0Y408-ia* (^n^n 

44, 116tftft) , U->8~10ttNOY408Ma#/pNOY117 (^-tV£n44, 80, 116ffift 
) , >llttNOY408#©»*T?**. 

b : 1/->1 : NOY408-laf^/pNOY117^, I/-> 2 ~ 4 taNOY408-laf/pNOYl 17, 
YEpIacl95 (^tl^tlU, 80, Ii6ffift) , U~> 5~ 7 teNOY408-laf#/pNOYl 17, 
YEp-FOBl (fn^tl44, 80, 116Hfcft) , I/— >8>SN0Y408«S<O»*T*S. 
c : U->l-3ttN0Y408-2af» (^*V?tl44, 80, H61ft«) . W->4-6te 
N0Y408-2at* (^n^tl.44, 80, 116t£ft) ^"Tc 

attNOY408-latt, b teNOY408-laf#c, CteN0Y408Maf^/YEp^0BlO^7?&^ 

^TtDH^J^^^fe^, WcWBLTfc^ffi*), Method, in Yeast Genetics, 
Course Manual, Cold Spring Harbor Laboratory Press. NY, (1994), ^J^ta^Et/ 

>&20mfi/L*%C*iDb» **J330T:T?fToXt. 

35S rRNA»&^©te9£oa*;5£3m=l^ 

RNA#U * 7-ifI*»SgS«£ ITIt ^&NOY408-la«£:<£;8 
K0Y408-la*tt, RNA#U ^7— if I O^JLn-; NT? 2 #@ ^#^135^0. 
~y h*3-F"T5RPA135*e^«t«$n. RNAsSU * ^— trlliCJ: 0<£^£n 
^GAL751fe^cr)yaq&-^-(D^:iSTT35S rRNA»fe^&«aai*-*££<DT#* 
7 7X^ HpNOY102^*A$nfe*.*[*T«*. UPAl 35itfiW«t**n* d £ (C 
i»9RNA#U^5-if nxtt#Ofc35S r«fif©lto?tt^§f, £WT£&< 
fc&lfi, pNOY102#»A3*l5 9 3SS rRilASteTtfJfiSIS frl^Wt"* £ £ 

«i^:5o GALT^D^-^-te;*?^ h-* C J; D ©"IN 
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h-^-S-fl-SiSTB:. N0Y408-la*&£«T£S#, h-x©^*> 0 

N0Y40S-la#tt. - {g«S1*N0Y408l#i; D , T«B^*fc£ D#&nfc¥JM|E 

T^So — e*SSI*NOY408ft CProc. Natl. Acad. Sci. USA, 88, 3962 (1991), 
Mfe^M ; MATa/MAT a ade2-l/ade2-l ura3-l/ura3-l his3-l l/nis3-l 1 trpl- 
1/trpl-l leu2-3, li2/leu2-3, 112 canl-lOO/cani-100 rpal35: :LEU2/RPAI35 
pN0Y102) B\ m£gmkmm&^ LEU2»e : ?jfAtJ;D*«l$nfcRPA135ae 
^ (rpal35::LEU2) ;&«fctfpN0Y102£fc^. JF£l!mi36it«T€:fcT?#RfU^£ 
UTtt, N0Y408»^J:^^Ba^»T?^t!iEitlfcNOY408-lb» CProc. Natl. 
Acad. Sci. USA. 88. 3962 (1991) , »e^3! ;MATa ade2-l ura3-l his3-l 1 trp2-3, 112 
canl-100 PN0Y102) £flai>TJfc*fcl/&. 
(1) lW>^P!y H:i«fcS#W 

N0Y408-lat*&#9£ *£*»TSYEp-#7^ I — [Method. inYeast 
Genetics, Course Manual, Cold Spring Harbor Laboratory Press. NY, (1994)] 

BgI.I[Tf«J»f«, T^fD-xy^SfltaciftSrffofc. i7^P-XW$^>yi/ 
>i:rPyht§ttlUO, rRNA3tfe J f<01J-9 ! >yn^ h«p*fS:ffofe. rRNAM 
6f*JI»yD-^tl/TH N0Y408-la*<tt)SSe«:DNAS»ajL', MfiSB&K 
Hi nd 1 II & <£ tftph UC^O L fcDNA^Frit <»1.2kb)£, 31 PT^!&L 7c 
fc. gtr3^U^:>>'7 r l/>^MyD-^t^Riifc;$-ti-T, rRNA3tfcTE&&<Z>4. 6kt><7) 
A' > H b A' > H £: JfcSfc Jt/W * - v> > ?T ^ ^-f If ■» 

BAS2000 c*±«7-r;wAa») aja^fe. se^vp&jea-r^fcj&c * 

Sc#:yyASfcl913fcr-T?»-5MCM23Se : f [*«l»»»CH*?"*Se^ : Genes & 
Development, 6, 944(1991)] £:3VVTfcH«K:LTtflf >:/n y hSSfbfe. MCM2 

A> F 0«BStiRI-©*frT?, RPA135«g^a«»tST?&*N0Y408-lat*<O 
rRNA*&f <Z>3 tT-Bttt, »^SJRPA13B»e : ?Sfet>*NOY408*5cfc^NOY408-lb«) 
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(2) *^«PCRK«k*»BT 

URA3©IE^£ffi«TSft^B^TfcSPPRl»eT [Mol. Gen. Gen., 184. 394 
(1981); J. Mol. Biol., 180, 239 (1984)] fcMCM2Jte : F&fl!Vi&. *BSia:5;i 
tie»4t?©a»DWAK^l'iT» «E^fflDNA«:ffait"'5fc«e>C*€-n*n4* (1,2, 

3, 4) <D&mm77<i-?-*&mi>T&&iLZi (Sip^jtfi-ut: 

^bfc* 1—4 ; 5S rRNA»e^p»a«/^^-f V— 5S-4, 5 - 8 ; -NTS2WS 
».^^>f NTS-l-NTS-4, 9—12 ; PPRlMte^afty^-f ^-PPR-l-PPR-4, 
13-16 ; MCM2ilfi^#*»^7-f V— MCM-I-MCM-4) o ^ 7< 1 i 4 » W 
"C&O, WK»*1t>f h<^Sg^J (BSrRNABtfi^; Sail. NTS2 ; SacK PPR1 
jtfc^;KpnL MCM2M&F ; Aval) £5' jfc^fc#ailbTfc5. 7^<^-2£3& 
rtffl^^-f V-Tfe 0 , A 7 T-^^^O20iS;ScOffi^J<£:5 , fctfjp U T fc £ . 
»&fl3DWABU StK [Gene, m. 313 (1992)] Cl^^T, OTcOcfcoCbTf H 
bfc. £lT> ^N0Y408^(D^fe^:DWA^^i:bT7 P ^-r V- 1 t 2 , r/^-f^ 
-3 t 4&-€-n-etl^V^PCRSffoT, 2«SC9»rfi-&*iiB£ , #fc. *^T*« 

**©20bp^*3fefc}*A$*i/tJfi»E^|SiB*$l3-&o C©4S!H©Ji'li 

pUC18(7)V^5 1 ^0-->^+H h{:4^T^D- ^Ifc^XS HpUC- 
Comp (^3Ia) £jS£/BDNAtbTffll>fco 

cc&K^MDNAKfcfbT, /7<?- l £4ri>&fHRH*tM hOEJUSR^fcy 
^^-T-A^cfcr/B (iB^I#^17-24KJ6*BB^J*5KT- E#l***17, 18 ; 5S rRNA 
Jte^att^^-fV-, E^J##19,20 ;NTS24*»W^-f E^JS^21. 22 
; PPRiae^llW^-f^", g2£>J#-^23 ( 24 ; MCM2»e : f-»»»^ r 7-r 
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20bp/ftfft^i8fffr*«li«Sn-5. pUC-Conptt, 260nmO«Wt*©»tefc«fcoT»a 

ahT-R&a5&rsa-»«^&±yyADNASr»aJU, EcoRIT»WUfcfcCD£»S 

8 »W<0«MsaSS: LfcT >^'J ^ y ^ • 2—)V V • & y & *xRl),X (Ampl iTaq 

Gold Taq polymerase ; Perkin-BlnertfcSl) */B(r>, ( 1 

*tt ; S^TSO^K, T— -U >^ ; 60 e Ct t 30^, ; 72'CT30# 

R <Z)PCR£fTo*io ««Ly5:DNAWfr«. 10X#U U;l^T5 

ftSELfc. (#3 0b) 

tlCfcO, ^#yyA*fc0OrRNA»^<03t!--RStt*L/fc o RPA135*&? 
*&#NOY4O8-la©rRNA»£^<0:3 fc!— SWi, D ^803 t?-~C& 0 , 

IE^^:RPA1355Ef5^ : ^:}^^NOY408^'^NOY408-lb^<Dri fcf^—^lSOCO^^^Tfe^) 
fc (£3Blc) o 

HM#J2 RPAHBifre^CDSSAlCJ:*, rRNAjf^OH tf-^cM^^lHl® 
(1) U-if>yay hte«kfc«Wr 

3iS£#J 1 T^.6nfcNOY408-la*C^frt*rRNA3te : ?-<Z5a £-RiM>3&*RPA135}B 
g^OO^aSRJCcfcSClt&litB-rSfcfe, NOY408-la*T?RPA135ae^*«3S$ 
•&fc»-&OrRNAae j f-03 tf-RSW"**:. IF£U<Z)RPA1 $mte=?8ELmv )\>* 3 
tf— y^X^ b # pN0Y117£flH>T, U ^£AftT?N0Y408-lat*£ra»l£*bJfc. 
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H2l^^k->2-4{C^*rct: , 5tI, ^7X5 KpMYli7£*AL£NOY408-la# 

3E<btt«3&^&. H»J1<D (2) ^£^RPA135afc^£t>ON0Y408-ib£fc<A 
rRNAjig^Ozi t!— Sfcttl56n £*- tm^ntc<DX\ ^©££©«jEbfcrRNA» 

-XD^SrrRNAaeTOnK-Rtbfc. -^©iiSm, ^7X5 HpN0Y117S*A 
U£N0Y408-la#i (JM f&ftSStoSCTirfcrRNAjae^COn tf— ft*t 

»^rti«IPU, 80tft^j£T^^PA135^^^fe^^N0Y408 (S40D) 
£<fct£N0Y408-Lb(S&4|IIA) © WJW£[m*T5»#JLffi£n:fc. NOY408 
*5<fctflYOY408-Ib*k pNOYll7*«Ab&WOY408-la# (ffi4-@B) ttl00ttftj^± 

(3) Aji/^7^-;n«yji/*««cIbK:J;S*« 

as^flOrRNAJte^tt, IBUajftaftifcffifiTatf^ttenTCs-S. tCT, rRNA 

iWffi-rsrtfCcfc!?, *WfL.fc* »«<o»fi#DNAo«ffl^cfcr//^x7^--;uH 

USaScftttSmith&CD^fe [In Genome Analysis, IRL Press, p41-112. (1988)] 

cs^^rfr^fcti/t, (i) (otHf>^ny h#vm\z%\,*fr<otmv#&m& 

{^^t, m^:*i(jg^CHEF-DRI[ (;H^7 7H (BioRad) 4t) 
I^m300-900»W, *»KfH68«fIH|, 100CV, U^C, 0. 5XTB E3Bfflf«©*#T?^ 

;ux7-<-juHyji/*«*»&tTo^«, (i) tmmizTmmfc^mKzya-- 

<DS#<D*12#»fi#OSS«, l.OMbpT&D, rRNAaHS^KOigb^ny h ( 
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lZJhf-) tt, 9. lkbTS*C£;&*»£ftT^5<DT k £l2#*fi#<£>SS]0>&rRNA 

RPAl 35i®^^a«T^ 5NOY408-1 a©*12#»fi#©S$ Kt, « 5 Bf a CO l/- 
>6&J;tf 7 ^^Kt£5(^ 1. lWbp-1. 9Mbp"e*D^ lEfffcRPAftgTftfS^SM* 
N0Y408OJS2. 4MbpO*l2«ftftfle < 2:M:<6LTg< <H 5 B a CO W— >ll) , n tf- 
ft t U T \t 1 1 ~ 90 3 hf- £ |f# £ ft fc, N0Y408- 1 a* ICRPA1 35 *&?«S/B ^ ^ X 
3. FpNOYl 17*111X^3 tM:ft(Dxtfiri: £ *12#»fi*©aS^#*UT 
^*££/W«B£tl& (^5^aCOi/->8-10) o Si2#ftfi#$>fi3Wt441S:ft 
(U— >8) T?»2. 0MbpT?1093b:-, 801H:ft (U->9) T?li2. 2MbpTl32n hf- 
* 116ift« ( V— >10) T»2.4MbpT1643h!-©rRNA3tfi : J : **trS$te:«^Ufc 

l^Stf* [MoL Gen. Genet., 233, 355 (1992); Cell. 71. 267 (1992)3 , F0B151 

NO Y408- 1 a^CO rRNAfife^ & <y 7, $ — f*| <Z)RFBg|$& K$3 * «S& 7 * — <7 
tt&XlR [Cell, 51, 463 (1987)] ©^SlCS^nH^ifc. f&t^ NOY408- 
la*A^*ifefcJ:DttffiUfcJfefe#DNAS, «IH»*BglII^<tt^SpbIT«JWf K 

DNA^H*^T^fp-^y;v2^7cm^*«)bfeo Mr^n-x^;i/^^>^ix>tc 

:/Dy h"T5 (1) i[WI«HLTrRNAM^^-tMf>yn 

YfflDNA (Y-form DNA) h [Cell, XL 267 (1992)] 

ft, NOY408-la*Wa»7*-^Ra#IStt&«bT^4^a:^«B$ftfc (*6H 

a) . 

N0Y408-ial*cOF0Biae j fS*«L/fe* <K0Y408-laf tET) £TfB<a 
cfc^^UTf^SLfc. HIS3*&?«rfc:b;/5X5 HPJJ214 [Yeast, 6, 363 (1990) 

] «:»a!icur, s'^ic^ft^t^i^^ 
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««e«©3RM&Nj^ 7y7,^ FpUC- 

F0B1 [Genes to Cells, 1, 465 (1996)] CDF0B1 MHHTF*3 (C & -SNru I/Cla I fflj tcff A 
TSC^iCcfcD, FOBUie^tta^tlfe^^^^ f*pUC-fobl::HIS3£fP»bfc. 
CCD^^X^ HpUC-fobl::HIS3$EcoRIT«»rUTlt«tt»3bfc«, WHU^A 
j^tC^cT, NOY408-la*Mr#Ab;fc. his3-ll«S€*'bbX5 1 ^>S**tT** 
N0Y408-la*fa&>&, tBE»I&ifc;tfc«k DFOBiSe^fltfobl : :HlS3K111§ift:b* C £ 

&NOY408-laff*£»)fc. N0Y408-laf#tC^>^T, ±SEi:H*K:bT«it7*-^B. 

$M [Genes to Cells, L 465 (1996)] ©B«tl^a»t UTPCRfeCJ: DJi«b 
£F0Bl3H£T&Sfrtf-£. »»»a^^^^-YBpUcl96 [Gene, 74, 527 (1988)] CO 
BagUlM hKLffAf* d 0 , FOBlS&KfcSiffl:^;^ KYEp-FOBlfcfEH 

b/to ^7X5 HTNOY408-laf*&J&K«*bfc«c^(riT, ±8atK«tCbT 

y*~?Mm&&&®&i<T^z>z.zif)mm2nti memo) . 

JEUKB^fc^"^ RNA#U^^— t? I CO^a26Httck:fe^Tt>. rRNA36&3F-<Z>RFB 

tc *5 5 «s y * - # ^fob i ag^ it^ct mm £ n 

(2) •v-tfy-puybiz&zmffi 

fr\Z, FOBia^tRPA135ae^<DM*3WSftbTV^KOY408-laft*iC*5ttS 
rRNAjtfi^CDn *JI«2 t^»CbT1M:ft(Oiair^tK1J-'tf>A-f 

^fif-vaVKcfcDfcMTTU ntf-^^Mbfci:C5, rRNAit£T<Z>3 tf-R 
mPA135Sfe^^NOY408-la^it^bT^^^^iC^^>bT^fc <9S 2 ISK 
CO I/- > 5 , « 4 BO) . 3 fcT-RtelOOffittSiBAT fcSfcbfc>i>o N0Y408-iaf 
tfclCRPAlSSjgS&Jfl^XS HpN0Y117S*Abfc»&T?t>, NOY408-1 at* 0 , 
1 OOttft £S A T fe rRNA»e^<0 13 £ Hft0>lHltt S tlfc ri^ & (SB 2 [g£> V- 
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>6-8, %4B!A) „ b*>U COpN0ril7TJ^If*KSlL//i:N0Y408-laf#|cCSS 
KFOBiaSUB^XS FYEp-FOBl&*Abfc«£tt, rRNAfcfi^On fc!-»<0±# 
^IS^Snfe (^2^©V->12-14) o rjfcf-gcSr^gbfct^, 1 VkftlZ 1 

aiiOttSJcOrRNAJte^cOiadtCtt, RNA#»J*7— tf I FOBljtfc 
(3) /^X^^-^H^um^Kitc^^^tfr 

9mW2 fcpMlCbT, RPA135Mfc^£F0BlMfc^<^#7^*bTl/^ 
N0Y408- 1 a f 1 2#ftfi#:<DS* $^^7^ -JU H ^ ;b«^»»«<&-tf-'tf > 

^Dy h*#f(rcfc»3*fflL/fei:^^, RPAI35»g^SNOY408-U#Jt 0 $ 6 C 
31^1. 34MbpT&9, »«I40ri If— OrmS^d^DJg^tlT^S 
«50aOl/->l, 2) . 

N0Y408-Iaf^E3RPA135]g^^7 P ^X^ KpNOYI I7*»AU H6fM:f^^T^* 

BlbOU'— >1> , SSICFOBiae-^SSS^^S HYEp-FOBlSSWA-TSi* 44, 
80, H61ftfttit«««Jtfft-SKlSt*l, *12#»ft#Odl:$<0#fi^Snfc (M 
5 0b0V->5-7) o N0Y408-la«»CpN0YllT&WAbfc»-&Kll:^T#fi<O« 

116tf£«Tt*««NOY408 (» 5 @ b <D U-> 8 ) tSl^fiS 
OI^^LL fcfc* ^^^—YEplacl95*YEp-F0Bl<Dft*3l9K:*AU/t«'&fc 

£K0!I4 RNAaPU*5- J tf I ^aS**©rRNAafe^©3b!-»Oi»^C?*TS 
F0Blit£T?>P4 

NOY408^^6FOBlMfE^^^bTf^S$nfeFOBiafiT4-N^Xa-fg^« 
N0Y408-f [RPA135/rpal35. fobi/fobl] 0^*#fl«K:<fc fl, RPAI35*tfc^£FOBI 
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»e^Op#^»bTti5»ft*»#:^flE [rpa!35. fobl] 2^D->S»feC 
N0Y408-2af<b£tttt;fco ZLtoft<om&^m\*mm-\iit.mC'V$> 
S. Sfc, N0Y408* [RPA135/rpal35, F0B1/F0B1] ^SHfllfC^fr^HISrff^tJ 
lKfc^RPA135*eT*a¥ft*|*<0^n---> [rpal35 ( F0B1] 

£3, »4fiF0Biae : ?S'b^N0Y408-2a*tt, 20ffi <44#ft) fcW&ftiPWRtf) 

Hfc (S5iacfl)>->4-6) , ££3)3** Rl^tCFOBlJieTfe^MLTt^ 
KOY408«2af*T?tt»fi*©S$tt^t;^^-3fc (850"c©l/->l-3) . ^ 

K#J**1 -AXBB#i©tt93 :^DNA 
BB#J#^3 -AXfi#|tORW : ^JSDNA 

w3m^^~Kx.WM<^mm : ^dna 

i2^ij##5 -AxeaitDBHB : d^cDN A 
IB^iJ#^6 -AXK^JORE : MDNA 
K3*J#^7 -AXfi^JiORIJf : 
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Replication Fork Blocking;RFB) tt&9 1 ^fcte 2 BBitO^fc 

5. tt»A©*yh^«>/h««^ DNAttHKfiffi (DNA Replication 
terminus;Ter) SB** 1 IB«<0*iSfe- 

10. §S^J#^- 2 7 Sfcte 2 8 IB®GDD N Ai7.h I J>> J x>h &&#TT/\ 
nDNAo 

11. »*E8~1 0©^1*n^l«fcE*CODNAS:^^^-K*a^a^ 
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13. ^Sfcite^fCiaftLTEfll-rs^tB^, ^*Se^©±«:&«fctf/3::fc 

Replication Fork Brocking;RFB) 1 2£fctel 3©lfc0>*V3fe» 

16. «L*;t©*y DIWtKlM&lggff (DNA Replication 
terrainus;Ter) 1 2gg*(0^*ffl£s : 7 L iiSffi^^^-. 

17. »#Jfi8~l 0<D^ma>l^lCgB*<Z>D N A »* 

is. at*gi 2-1 7©v^n*^tsB«©^^^-&i^^±a^«j!aK:* 
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BB m 3t 

SEQUENCE LISTING 
<I10> KYOffA HAKKO KOGYO CO., LTD 

<120> Method to amplify recombinant gene using a factor for ribosomal RN 
A gene amplification 

<130> H10-1381Q3 

<160> 16 

<170> Patentln Ver. 2.0 

<210> i 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
end. 

<400>1 

gcgtcgacgt tgcggccata tctaccag 



<210> 2 
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<2U> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>2 

ccagcctcgc atatgaccaa taccagctta actacagttg 

<210> 3 
<21i> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>3 

ttcctgatat gcgaggctgg agagcctgac cgagtagtgt 

<210> 4 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense : Synthetic DNA 



<400>4 

gcgtcgacag atigcagcac ctgagttt 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>5 

ccgagctctc atacattaca ctaccacc 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>6 
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gacggaacga tatctgatgg tccctttagg gtctctgaag 
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<210> 7 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>7 

ccatcagata tcgttccgtc aatccatgcc ataacaggaa 

<210> 8 
<21i> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>8 

gggagctctg aatagacata ggagtaag 
<210> 9 
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<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 9 

ggggtaccat aaggagatca gtgcgctg 

<210> 10 
<2tl> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>10 

cctgcatcag gacgtagcca cgtgaagact aatttcgcaa 

<210> 11 
<2U> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense 



Synthetic DNA 
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<400>1 1 

tggctacgtc ctgatgcagg gcaactaatt ttcgtcaaga 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>12 

ggggtacctg gattgttttc agcctctg 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 



<400> 13 
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ccccgggcgt agacgtgagg aagatga 
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<210> 14 
<2Ii> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>14 

tgatttgtca aacgcctgcc accaataggt gatgaaactg 

<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>15 

ggcaggcgtt tgacaaatca tctggagata tgattaaccc 

<210> 16 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense ; Synthetic DNA 
<400>16 

ccccgggcgt ccatcaaatc tacttcg 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>17 

gttgcggcca tatctaccag 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequense : Synthetic DMA 
<400>18 

agattgcagc acctgagttt 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>19 

tcatacatta cactaccacc 

<210> 20 
<211> 20 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 



9/26 



WO 00/22107 

<400>20 

tgaatagaca taggagtaag 
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<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 21 

ataaggagat cagtgcgctg 

<210> 22 
<211> 20 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>22 

tggattgttt tcagcctctg 
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<210> 23 
<21l> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 23 

cgtagacgtg aggaagatga 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>24 

cglccatcaa atctacttcg 

<210> 25 
<211> 566 
<212> PRT 
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<213> Saccharomyces cerevisiae 
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<400> 25 

Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 
15 10 15 

Val Pro Ser Glu Ser Val Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 
20 25 30 

Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu He Leu 
35 40 45 

Pro Ser Met Gly Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 
50 55 60 

Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro lie Phe Leu Glu 
65 70 75 80 

Ser Leu Thr Arg Gin Leu Thr Gin Lys He Tyr Glu Leu He Lys Thr 
85 90 95 

Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin He Ser Asp Lys Tyr Asp 
100 105 110 

Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 
115 120 125 

Yal Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys He 
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130 135 140 

Tyr Cys Clu Pro Lys His Val Tyr Asp Met Val Mel Ala Thr His Leu 
145 150 155 160 

Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 
165 170 ' 175 

His Phe Ala Asn He Ser His Ala lie He Asp Trp Val Gin Gin Phe 
180 185 190 

Cys Ser Lys Cys Asn Lys Lys Gly Lys He Lys. Pro Leu Lys Glu Tyr 
195 200 205 

Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg lie His 
210 215 220 

He Glu Val Phe Glu Pro Phe Asn Gly Glu Ala He Glu Gly Lys Tyr 
225 230 235 240 

Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 
245 250 255 

Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu He Pro Val Val Ser 
260 265 270 

Ser Leu Phe Leu Thr Phe Ala Arg Val Pro He Phe Val Thr Ser Ser 
275 280 285 



13/26 



WO 00/22107 



PCT/JP99/05673 



Thr Leu Asp Lys Asp Asp Leu Tyr Asp He Cys Glu Glu Me Ala Ser 
290 295 300 

Lys Tyr Gly Leu Arg He Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 
305 310 315 320 

His Thr Gly Gly He Leu Cys He Gin Tyr Ala Leu Asn Ser Tyr Lys 
325 330 335 

Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 
340 345 350 

Arg Phc Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 
355 360 365 

Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys Phe Glu Thr Lys 
370 375 380 

Arg Glu Arg Yal lie Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 
385 390 395 400 

Ala Gly Gly Lys Gly Leu He Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn Asn Gly He Leu His 
420 425 430 
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Asn Asn Asn He Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 
435 440 445 



Phe Asp Leu Thr Glu Lys Asn Tyr lie Asp Glu Tyr Asp Asp Leu Ala 
450 455 460 

His Asp Ser Ser Glu Gly Glu Phe Glu Pro Asn Thr Leu Thr Pro Glu 
465 470 475 480 

Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg He Glu Ser Thr Gly 
485 490 495 

Val Ala Ala Pro Met Gin Gly Thr Giu Glu Pro Glu Lys Gly Asp Gin 
500 505 510 

Lys Glu Scr Asp Gly Ala Ser Gin Val Asp Gin Ser Val Glu lie Thr 
515 520 525 

Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 
530 535 540 

Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 
545 550 555 560 

Gly Thr Ser Met Glu Leu 
565 

<210> 26 
<211> 309 
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<2J2> PRT 

<2t3> Escherichia coli 
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<400> 26 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
15 10 15 

Met Glu Gin Glu Leu Ala lie Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 

Glu His Asn Pro Leu Asn Arg lie Glu Val Lys Gin His Leu Gly Asn 
50 55 60 

Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe He Gin 
65 70 75 80 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

His lie Gin His lie Asn Lys Leu Lys Thr Thr Phe Glu His He Val 
115 ]20 125 
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Thr Val Glu Ser Glu Lea Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 



Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 

Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asa Lys His 
165 170 175 

lie He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 

Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro lie Ala 
225 230 235 240 

Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Thr Pro Leu lie Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Vat Pro 
260 265 270 

Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
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275 



280 



285 
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Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu lie He Pro Arg Leu His 
290 295 300 

Leu Tyr Val Ala Asp 
305 

<210> 27 
<211> 1698 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1).. (1698) 

<400> 27 

atg acg aaa ccg cgt tac aat gac gtg ttg ttt gat gat gat gac teg 48 

Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 

1 5 10 15 

gta cca tea gaa tea gtt acg agg aaa teg cag aga aga aag gca acg 96 
Vat Pro Ser Gtu Ser Val Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 
20 25 30 

tea cct ggg gaa tea aga gag tec tea aaa gat cgt eta ctg ata ctt 144 
Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu Ue Leu 
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40 
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ccc tct atg ggg gaa tea tat act gag tac gta gac tct tat ttg aac 192 
Pro Ser Met Gty Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 
50 55 60 

tta gaa tta ttg gaa agg gga gaa aga gaa aca cca ate ttt ctt gaa 240 
Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro He Phe Leu Glu 
65 70 75 80 

tct ctg aca aga caa eta acg cag aaa ata tat gaa eta ata aaa aca 288 
Ser Leu Thr Arg Gin Leu Thr Gin Lys lie Tyr Glu Leu He Lys Thr 
85 90 95 

aaa tct tta act gca gat gec ttg caa caa ata agt gat aaa tac gat 336 
Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin lie Ser Asp Lys Tyr Asp 
100 105 110 

ggt gta gtg gca gaa aac aag ctg tta ttt ttg caa aga cag tat tat 384 
Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 
115 120 125 

gtt gat gat gaa gga aat gtt aga gat ggc cga aat aat gat aaa aia 432 
Val Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys He 
130 135 140 

tac tgt gag cca aag cat gta tac gac atg gtg atg gca aca cac ttg 480 
Tyr Cys Glu Pro Lys His Val Tyr Asp Met Val Met Ala Thr His Leu 
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145 150 155 160 

atg aat aag cat ctt agg ggt aaa aca tta cat tec tit tta ttt tct 528 
Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 
165 170 175 

cat ttt gec aat att agt cat gec ate ate gat tgg gtc cag caa ttt 576 
His Phe Ala Asn He Ser His Ala lie He Asp Trp Val Gin Gin Phe 
180 185 190 

tgt tea aaa tgt aat aaa aag ggc aaa att aaa cca ttg aag gaa tat 624 
Cys Ser Lys Cys Asn Lys Lys Gly Lys He Lys Pro Leu Lys Glu Tyr 
195 200 205 

aaa cgt cct gac atg tac gat aaa eta eta cca atg gaa agg ata cat 672 
Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg lie His 
210 215 220 

att gag gta ttc gaa ccc ttc aat gga gaa get att gag gga aaa tat 720 
lie Glu Val Phe Glu Pro Phe Asn Gly Glu Ala He Glu Gly Lys Tyr 
225 230 235 240 

tct tat gtc ctt tta tgc cga gac tat cgc tct agt .ttt atg tgg tta 768 
Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 
245 250 255 

tta cca ctt aag agt acc aaa ttc aaa cat ctt ate cca gtt gtt tec 816 
Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu He Pro Val Val Ser 
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260 



265 
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tea ctl ttt tta aca ttt get agg gtt cca att ttc gta aca tea age 864 
Ser Leu Phe Leu Thr Phe Ala Arg Val Pro lie Phe Val Thr Ser Ser 
275 280 285 

act tta gat aaa gat gat ctt tat gat att tgt gaa gaa att gca tea 912 
Thr Leu Asp Lys Asp Asp Leu Tyr Asp He Cys Glu GLu lie Ala Ser 
290 295 300 

aaa tac ggt etc cgt att ggc Itg ggt ttg aag agt tct gcg aga ttt 960 
Lys Tyr Gly Leu Arg lie Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 
305 310 315 320 

cat act ggg ggt ata ctg tgc att cag tat get eta aat agt tat aag 1008 
His Thr Gly Gly lie Leu Cys He Gin Tyr Ala Leu Asn Ser Tyr Lys 
325 330 335 

aag gaa tgt eta gee gat tgg ggt aag tgc eta aga tat ggc eel tac 1056 
Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 
340 345 350 

aga ttc aac cga agg aga aat aag aga acg aaa cgt aaa cct gtg caa 1104 
Arg Phe Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 
355 360 365 

gta eta ctt agt gaa gtt cca ggt cac aat gec aag ttt gag act aag 1152 
Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys Phe Glu Thr Lys 
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aga gaa agg gtt ata gaa aac aca tat tec cgt aat atg ttc aag atg 1200 
Arg Glu Arg Val He Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 
385 390 395 400 

gca ggt gga aaa ggt ctt ata tat ttg gaa gat gtc aat act ttt gec 1248 
Ala Gly Gly Lys Gly Leu lie Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

ctt get aat gaa gcg gat aat age tgt aac aat aat gga att ctt cat 1296 
Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn. Asn Gly lie Leu His 
420 425 430 

aat aac aat ata gga aat gat aac ttt gaa gaa gaa gtg caa aaa caa 1344 
Asn Asn Asn lie Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 
435 440 445 

ttt gat cla act gaa aaa aac tat ate gat gag tat gat gat ttg gca 1392 
Phe Asp Leu Thr Glu Lys Asn Tyr lie Asp Glu Tyr Asp Asp Leu Ala 
450 455 460 

cat gat tct tea gag ggc gaa ttt gaa cct aat ace tta act ccc gaa 1440 
His Asp Ser Ser Glu Gly Gtu Phe Glu Pro Asn Thr Leu Thr Pro Glu 
465 470 475 480 

gaa aag cct cct cat aat gtc gat gag gac cga ata gag tec ace ggc 1488 
Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg lie Glu Ser Thr Gly 
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gtg gca gcc cca atg cag gga aca gaa gag cct gaa aaa ggg gat caa 1536 
Val Ala Ala Pro Met Gin Gly Thr Clu Clu Pro Glu Lys Gly Asp Gin 
500 505 510 

aaa gaa agt gac ggt gca tea caa gta gat caa agt gtc gaa ata act 1584 
Lys Glu Ser Asp Gly Ala Ser Gin Val Asp Gin Scr Val Glu He Thr 
515 520 525 

aga cca gaa act tec tac tat caa act ctg gaa teg ccg tea aca aaa 1632 
Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 
530 535 540 

cga cag aaa tta gac caa cag ggt aat gga gat caa aca aga gac ttt 1680 
Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 
545 550 555 560 

ggc aca tea atg gaa ttg 1698 
Gly Thr Ser Met Glu Leu 
565 

<210> 28 
<211> 927 
<212> DNA 

<213> Escherichia coli 



<220> 
<221> CDS 
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<222> (0.. (927) 



<400> 28 

atg gcg cgt tac gat etc gta gac cga etc aac act acc ttt cgc cag 48 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Fhe Arg Gin 
15 10 15 

atg gaa caa gag ctg get ata ttt gec get cat ctt gag caa cac aag 96 

Met Glu Gin Glu Leu Ala He Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 



eta ttg gtt gee cgc gtg ttc tct ttg ccg gag gta aaa aaa gag gat 144 
Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 



gag cat aat ccg ctt aat cgt att gag gta aaa caa cat etc ggc aac 192 
Glu His Asn Pro Leu Asn Arg He Glu Val Lys Gin His Leu Gly Asn 
50 55 60 



gac gcg cag teg ctg gcg ttg cgt cat ttc cgc cat tta ttt att caa 240 
Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe He Gin 
65 70 75 80 



caa cag tec gaa aat cgc age age aag gec get gtc cgt ctg cct ggc 288 
Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 



gtg ttg tgt tac cag gtc gat aac ctt teg caa gca gcg ttg gtc agt 336 
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Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 



cat at t cag cac ate aat aaa etc aag acc acg ttc gag cat ate gtc 384 
His lie Gin His He Asn Lys Leu Lys Thr Thr Phe Glu His lie Val 
115 120 125 

acg gtt gaa tea gaa etc ccc acc gcg gca cgt ttt gaa tgg gtg cat 432 
Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 

cgt cat ttg ccg ggg ctg ate acc ctt aat get tac cgc acg etc acc 480 
Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 

gtt ctg cac gac ccc gec act tta cgc ttt ggt tgg get aat aaa cat 528 
Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

ate att aag aat tta cat cgt gat gaa gtc ctg gca cag ctg gaa aaa 576 
He He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 

age ctg aaa tea cca cgc agt gtc gca ccg tgg acg cgc gag gag tgg 624 
Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

caa aga aaa ctg gag cga gag tat cag gat ate get gec ctg cca cag 672 
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Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 



aac gcg aag tta aaa ate aaa cgt ccg gtg aag gtg cag ccg att gec 720 
Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 

cgc gtc tgg tac aaa gga gat caa aaa caa gtc caa cac gec tgc cct 768 
Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

aca cca ctg att gca ctg att aat egg gat aat ggc gcg ggc gtg ccg 816 
Thr Pro Leu He Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Val Pro 
260 265 270 

gac gtt ggt gag ttg tta aat tac gat gec gac aat gtg cag cac cgt 864 
Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
275 280 285 

tat aaa cct cag gcg cag ccg ctt cgt ttg ate att cca egg ctg cac 912 
Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He He Pro Arg Leu His 
290 295 300 

ctg tat gtt gca gat 927 

Leu Tyr Val Ala Asp 

305 
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